SUMMARY Three patients developed protein-losing enteropathy caused by intra-atrial obstruction of the systemic venous return after Mustard's operation. The enteropathy resolved in one case after reoperation and in the others after balloon dilatation of the stenosed caval pathways.
Obstruction of the systemic venous return is a recognised complication of Mustard's operation. Protein-losing enteropathy has been described in only two patients,"2 however, both of whom had reoperation for relief of the enteropathy.
We describe three children who developed protein-losing enteropathy after combined obstruction of the superior and the inferior vena caval pathways after Mustard's operation. One was successfully treated by baffle reconstruction and the other two by balloon dilatation of the obstructed venous channels.
Case reports CASE 1 A male infant with transposition of the great arteries had a balloon atrial septostomy at 24 hours of age. Three months later, Mustard's operation was performed using a Dacron patch as the intra-atrial baffle. The pulmonary venous atrium was also enlarged using dura mater. After operation mild periorbital oedema developed. Cardiac catheterisation and angiography showed almost total obstruction of the superior vena caval pathway. The oedema regressed spontaneously over three months.
Three years later he presented with recurrence of A neonate with transposition of the great arteries and a ventricular septal defect had a Blalock-Hanlon septectomy that was followed, at the age of one year, by Mustard's procedure. The ventricular septal defect was closed and an intra-atrial baffle was constructed from Dacron. He remained well for five years but then developed complete heart block and required an epicardial pacemaker. At eleven years of age he returned with an eighteen month history of progressive abdominal swelling. Examination showed generalised oedema, ascites, and hepatomegaly. The total serum protein concentration was 39 g/l, albumin 19 g/l, IgG 3-6 g/l, IgA 0-8 g/l, and IgM 1-3 g/l. Liver function tests and urinalysis were normal.
Bilateral femoral venography showed thrombosis of the inferior vena cava below the renal veins. Cardiac catheterisation was performed by a percutaneous approach via the right subclavian vein.
Protein-losing enteropathy caused by baffle obstruction after Mustard's operation The pressures in the superior and inferior vena cavae were 22 mmHg and 15 mmHg respectively and the left ventricular end diastolic pressure was 6 mm Hg. Angiography showed severe stenosis of superior (fig 2a) and inferior vena caval pathways. The right intemal jugular vein was cannulated by an approach anterior to the stemocleidomastoid muscle34 but it proved impossible to advance a balloon catheter over a guide wire positioned in the vein. The intemal jugular vein was recannulated by an approach posterior to the stemocleidomastoid muscle.56 An 18 mm Meditech balloon catheter was advanced through the systemic venous atrium and dilatation of the obstructed inferior limb was followed by dilatation of the superior limb (figs 2b and c). The child had a considerable diuresis and there was a weight loss of 3-9kg. The concentration of serum proteins rose to 53 g/l and albumin to 21 g/l. Balloon dilatation via the femoral vein has been successful in relieving obstruction of the vena cava,13 and this technique was successful in our second case. In our third case, thrombosis of the inferior vena cava precluded this approach. In children it may be difficult or impossible to pass a balloon catheter with a large diameter from an antecubital vein and the subclavian vein approach is potentially hazardous because of difficulty in controlling haemorrhage. Percutaneous catheterisation of the right internal jugular vein from the posterior triangle of the neck is a safe procedure that is particularly suitable for children6 and obviated the need for reoperation in the third case.
Severe hypoproteinaemia after Mustard's operation may be a consequence of protein-losing enteropathy. If the superior and inferior vena caval pathways are obstructed balloon dilatation should be considered as an alternative to operation.
